H EREDITARY factors are not only becoming more apparent in many types of disease, but means of studying the hereditary process in greater detail are now available. The genes involved are more specifically investigated, and it is not too much to hope that deliberate alterations in the genetic process may be attainable in the not too distant future. We may not be able to change our parents, but we may be able to change ourselves or our offspring. This type of research falls within the realm of biology, embryology, and biochemistry. There is a different type of research that has been very much neglected and to which I wish to call attention.
It is clear that we inherit physical structures. The size and shape of the ears, the wrinkles on our brow or face, the shape of the head, the color of the eyes, etc., are mainly determined by hereditary factors. In medical practice we speak of the familial tendency to diabetes, hypertension, gout, coronary disease, hemophilia, epilepsy, and many other conditions. In only a few of such diseases has the specific inherited defect been identified. The word "tendency" has remained a vague designation that there is something biologically peculiar in an individual that must have also been present in his ancestors that makes him more likely to develop a certain disease. In the last analysis changes in function will largely depend on changes in structure. It would be more comprehensible if it could be said that an individual who had a "tendency" Circulation, Volume XXIX, March 1964 to hypertension was born with slightly larger adrenal glands than normal, or with very slightly larger arteries going to the adrenal or pituitary glands. In other words, may not very small differences in physical structure, the caliber of blood vessels, the number of particular granules of certain important cells, be the factor that determines the "tendency" to this condition or to that condition. I have deliberately mentioned the vessels to some of the endocrine glands because the endocrine system has such a profound effect on all the organs and functions of the body. In a large measure it determines whether we are alert or sluggish, tall or short, whether we perspire excessively or too little, whether we are dark or fair, hairy or hairless, hypertensive or hypotensive, etc. In some of these questions we already know that a defect in a particular endocrine gland is the cause of a specific condition. A tumor of the adrenal gland secreting an excess amount of a specific substance is the cause of hypertension in some instances. Furthermore, the removal of this tumor may cure the hypertension. One wonders whether there may not be a minute increase of function of the supposed "normal" adrenal glands in those individuals who have a "tendency" to hypertension. May not those people with a family history of early hypertension be born with a blood supply to the adrenal glands that is 5 per cent greater than normal? If the caliber of the adrenal artery is only 5 per cent larger than normal the anatomist or 325 1964 NO. 3 the patlhologist could not be aware of it unless careful and deliberate measurements were made, not just on those dying of hypertension or its sequelae, but on those with this familial trait who die by accident or from some other unrelated cause, long before secondary changes might have occurred in the arteries of the body.
The effect of a very slight alteration in the caliber of an artery to a vital structure like the pituitary or adrenal gland, is going on constantly, 24 hours a day, and for many years. If the function of an endocrine gland has important effects on vital structures of the body, as is quite well known, may not these effects be very elusive and very difficult to appraise when they are so slight, but go on constantly for years before they are recognizable? It would follow that a child who appears to be quite normal at birth, but whose parents are hypertensive, may remain very well but have a very slightly larger adrenal artery than normal, just as he may have larger ears than normal. This very slightly increased blood flow to the adrenal glands may have resulted in a minulte increase in the production of epinephrine or norepinephrine. After 30 years of this excessive secretion clinical hypertension could have resulted.
Again if we realize that physical anatomic peculiarities are inherited, may not peculiar curves or twists of the arteries, especially the coronary arteries, be present in some families that make them more susceptible to certain diseases? Let us suppose that as a familial trait there is a slightly greater angulation of the left descending coronary artery as it branches from the left circumflex artery than occurs in other normal individuals. It is not unreasonable to assume that as a result of this apparently innocent minor anatomic peculiarity, that individual might develop coronary sclerosis more readily and at an earlier age than one with less angulation of that vessel. Forty years of constant torsion and bending of that vessel with each systole could easily cause greater local trauma than if the vessel were not twisted so acutely. In other words, may there not be a peculiar architecture of the coronary arteries with differences in the gross or histologic structure of the vessels that play an important role in the vulnerability to early coronary sclerosis? If this were so, it would help to explain the familial factor in this disease.
There already have been some anatomic stuidies that help to support this concept. Schlesinger 1 found three different patterns of coronary arteries in various hearts post mortem, i.e., right predominant (48 per cent) in which the right coronary artery predominates in supplying the heart, the balanced type (34 per cent) in which the blood supply is well balanced between the two main coronary arteries and the left predominant (18 per cent) in whiclh the left coronary artery predominates. He thought that the most serious lesion occurred in the third group when the left coronary artery was thrombosed or abnormal. Another anatomic finding of interest is the observation made by Dock2 that male hearts at infancy normally have more extensive areas of thickened intima in the coronary arteries than female infants. One wonders what bearing such a finding would have on the greater frequency of coronary disease in the male sex. Very recently PolWaek3 called attention to variations in myocardial bridges and loops un(ler which coronary arteries may pass. He found that sclerotic clhanges were most common in the artery just proximal to these bridges and loops. As these anatomic peculiarities vary in different individuals and are present from birth, they also may have a bearing on vulnerability to clinical coronary artery disease. Finally, Texon 4 has shown that sclerotic changes in the coronary arteries are most likely to occur on the lower surface of the angulation of a vessel than elsewhere. All these studies indicate that the peculiar constitutional architecture of arteries may be intimately related to their vulnerability to disease and to the resultant clinical effects.
If there is any merit in these speculations it may prove profitable to plan an extensive study of the exact anatomic structure, espe-C.( 111110 Vll, 1111n11e XXIX. 1 larch 1964 cially the size of various arteries of the body in different individuals. Particular attention might be paid to the vessels of more vital organs, such as the endocrine glands, the heart, the brain, and the kidneys. It would be necessary to examine vessels early in life, before secondary changes might have taken place. Arteries of children born with one hereditary stigma would be compared to normal controls, those with a vascular or hypertensive family history with a hypotensive or long-lived background, "coronary" with noncoronary individuals. Such investigations obviously would be difficult and time-consuming but seem suffi-ciently promising to deserve serious consideration.
SAMUEL A. LEVINE, M.D.
The Central Problem
It is impossible thoughtfully to survey, in the light of daily experience, the field of medical work covering diseases of the heart, varied as the manifestations may be, without realising the central problem to be failure of the heart to accomplish its work in lesser or greater degree. This work consists in the propulsion of blood through the circle of vessels in adequate quantity to meet the needs of the body in the ordinary and varied circumstances of life. The very essence of cardiovascular practice is recognition of early heart failure and discrimination between different grades of failure. This simple truth is not stated here for the first time; in theory it receives occasional homage from many. It emerges into view for a fleeting moment, to retreat and lie concealed beneath a mass of technical, and by comparison trivial, detail; it does not dominate cardiac practice as it should. When a patient seeks advice and heart disease is suspected, or is known, to be present, two questions are of chief importance. Firstly, has the heart the capacity to do the work demanded of it when the body is at rest? Secondly, what is the condition of the heart's reserves? These questions can be answered, and correctly answered, in almost all cases by simple interrogations and by bedside signs; and the answers force all other considerations into the background in most cases of chronic heart disease; they are essentials to sound prognosis and treatment.-SIR THOMAS LEWIS. Diseases of the Heart. New York, The Macmillan Company, 1933, p. 1.
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